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Citations and explanations 
Claims 1-11 

Document 2 cited in the international search report 
(Proc. Natl. Acad. Sci., USA (1995), Vol. 92, pp. 
2894-2898) discloses D-Trp-Arg-Leu-NHa as a melanocyte- 
stimulating hormone inhibitor. As regards the use of 
naphthylalanine instead of the unstable amino acid Trp, 
Document 1 cited in the international search report (WO, 
90/12814, A (Mount Sinai School of Medicine), 1 November 
1990 (01.11.90)) associates Trp and naphthylalanine as 
amino acids having bulky hydrophobic residues for use as 
substituent amino acids, so that a person skilled in the 
art could easily conceive of improving stability by using 
naphthylalanine instead of Trp as disclosed in Document 2. 
Therefore, the invention described in Claims 1-11 does not 
involve an inventive step 
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(54)Titte: MELANOCYTE-STIMULATING HORMOISE INHIBITORS 



(57) Abstract 

Melanocyte-stimulating hormone inhibitors characterized by containing, as the active ingredient, di- or tripeptide derivatives having a 
specific naphthyl group or salts thereof, or a melanocyte-stimulating hormone inhibiting compound showing a 50% inhibitory concentration 
(ICso) on cAMP production of 100 nm or less. These mhibitors can mhibit pigmentation, prevent, ameliorate or treat immunopathy or 
imunodeficiency, or regulate body weight by controlling appetite. These inhibitors are usable in cosmetics and skin preparations for external 
use. Moreover, they can be easily produced and have a high storage stability. 
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mmm 

X(t>&m(D^^m<t^Ztii^^^nx\'^^ m^lts Nature (1961) 189, 176- 
179)o ^(DWmommtLX;^^ hj|iiJS5[5}t;W^ > AS pt^y hCJiJil^ 

ifim^^fiXU^ (Proc. Natl. Acad. Sci. (1995) 92, 1789-1793) = 

<±WtiZtifim^tlX\^^^ (ACTH Relat. Pept. (1995) 6, 63-68)o 

^^S^WSiJ-^I L- 1 O^it- {^Tz-^^Wlf^M («?0^«limunology Today (199 
7)18, 140-145) SV. :feS>:i@ii5#M im^ltAm. J. Physiol. 274 Endocrinol. 
Metab. 37 (1998) E627-E633) ^m^tlX\^^i>o 
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a-Trp-D-Phe-Lys-NHs (Peptides (1994) 15, 627-632) ■^'D 
-T r p-Ar g-L eu-NH2 (Proc. Natl. Acad. Sci. (1995) 92, 2894-2 

/00892) s ^j^ifis^m-^ii < . ^S^;:«#S^^4A«el^^V^■5Ppg®*^fec.feo 
(fS^©^^) 
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TiB-ffl;^ (1) •^^^n^zt^^w.t-ri±y^)\^ 

R' R' R' 

Ar-fX'-C^ C-N-C-X''-C-R* (1) 

t " I. 1 

R« 0 R* 0 

®it^*feJi^iiSOT;i/^;»/SS> R*{ix 7lc^Ji^> sms*^ L■rv^T*) 
r^y^cDna^. r5y«> ^^T-i^;i/S. m^Ji^ls i - 6®* 

u < fi^asoT ^ y T)v^)vm. mmm^m i ~ 6 (omm^ t < ti^ns® t 

ltlgll^iScl~2 2©T;i/:ae;i/»^ ^^^JP^IIt l - 2 2(0\i Yu^i^T)\^^)vm. 
*fc{i^mJP^I5Cl -2 2 0T;vn:^ri^;i/a=£*-r5 3-t;1'Zi:^S^- 2 - t K 
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(2) -c^^n^&^^To 

I 

-XMC-C-X^VR" (2) 
I 11 
R» 0 

oTto H^^{3. ccdi^JScfb-^t^fix ±i3-)K^5; (1) tim.-^t\.^^r^ Ymm 
1-*:fct>x *^^Ji> c AMP^^5 0%ISSi^S (IC50) AsiOOnM 
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Pil*5 OXmm^m. (ICSO) *siOO nMiJiT-C-*S^-^^-t>--f hJ^JStJ^ 

-i vy^u^ Jim. s e c-T'^n^f t e T t -y=^u^ n-TK 
u-ijvm. s e c -T 5. n^;j/S. t e r t -T 2: n>f ^ V T $ n >r 

-f;i'». ;:^7^7n>f v :^ t n 'f -tv^^ Y::3^^^)vm. 

zru\^)vm. -(V7'u\^)vm. Ti-y9-)v&. -fvr^;!/ 
S^ sec-7^;i/Sx t e r t -:rf-;vas n-T^)V&. sec-T^;^a^ 
tert-T^;v£x 'fVT^;i'a> n — i/i57D^^i^;i/Sx n- 

at:;v*, 2 - 1 KD:3F-->>f vrn 2 - 1 h-D:JrS/-n-:/^;vS. 2 

- 1 KDdri/-< v:?'^;i/Sx 2-b Kn^i/-s e c-:/^^;!/*^ 2-tKo:3F 
i'- t e r t -l/^Jl/Sx 2 -b Kn^ri^-n-T^;i/as 2 - t Kn^Jf^i^- s 
ec-Tl)\/m. 2 - t KD^i/- t e r t 2-tKDdFi^^VT 
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D:^i/- 2 -a:^;i/^4ri^;i'S, 2 - h K D drS/ ^ 2 - b K D t/^f V 

y-jua. 2 -h ^•D^>>5=i/>)^S. 2 -t KD:i|r'>>f V7^i-;i.». 2-hKn 
^i^^y=riy)Vm. 2-t Ko:^S/^.i7U;i/Sx 2 - b K n ^ y 

2- bKD:^^'^'VhU5^5^;i/Sx 2-h h-D:i^s^$ u>^5^;i/Ss 2-\ih'u^ 

2 -t Kn:^i^'f v-lr^;w», 2 - t Kn :^i^;^7^7'U;i/S. 2- 
t KDdrS/^ v;^7^Ty;uS, 2-b KDdF>>:tb'f 2 - b Kd^^s^-c-n 

— /iwSx 3 h^i'- 2 - b KP=^i'TD t:;wSs 3-a:h^S^-2-bKD 

^i^zru\fjv&, 3-rDb;r:^i/-2-b KDdei^7-Db;i/», 3-'fvrD 
b:t=^ri^- 2 -b Kn^s^T-Db;!/*. 3 -n-r h^'>- 2 -b Kn^^i^rn 
i^;j/Sx 3-^' 2 -b Kn:^S^7-nb;vS. 3 - s e c - r h i^^i/ 
-2-b KD^>>7-t3b;i/S, 3-t e r t - Th:^S^-2 -b KD:^>>7'nb 
3-n-T^;i/:^:?F^'-2 -b Kn:^rS/rnb;i/S. S-sec-T'^;!/ 
:r=^r$^-2-b Hn:^i^rnb;i/as 3 - t e r t -t ^ ;i/3r^i^- 2 - b Kn 
=^5^rob;i.», 3-'f V7'^;i/2r:^rS^-2-b Kn^i/rDb;vS. 3-n- 
'N:^Fe^;i/^dF$^-2 -b Ko:^>>7-D b;u*, 3 -S/'^J'n^if $/;U:r^i^- 2 - 
b Kn^i/rDb;i/Sx 3 -n-^r^;i/:t^t^- 2 - b K Di^^s^:rD b;i/», 

3 - n-:t4^5^;i/;i-:^S/- 2 -b h*Ddri'7'Db;i'», 3- ( 2 - 

:i-^ri/- 2 -b KD:^i/rD b;i/S, 3 - >' 2 -b Kn^^^r 
nb;i/Sx 3-'f -;i.:^-:^i.-2 -b KD^S>rDi^;i/S, 3 -7^£^;i.:r=^ 
^>-2-b KD:^^'7'Db;i/». 3->f V7^>>;i/:tdF>>- 2 -b KD^i/rnb 

3-»;7>x«>;i/;r^S^-2 -b KD:^>>rDb;USx 3 -^-i? 
- 2 - b KD^>>7'Db;i/S^ 3 - h U7^e/;U:r:aFi^- 2 - b KD:^s^rD b;!/ 
*^ 3 — r V h Ux$^;w;r:^i'- 2 -b HD:^e>rnb;i/Sx s-^vx'^jvyt 
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■fe»J>. ^D$/>s K-z^x i^^^T^'f^x p<5^:^->x ^;v^^>. t;^^^^^ 
ymcDtp/i^T^ >fm. us^>. ^j^^Ui^Vx T;v=^f->. 

tXf^5^>ll®mS'l4r ^y^©ffl!im (T^y^ipP.C (CO OH) N 

Ui^m^Tzmm) . xii, Tk^n^s^if *-i:*^t-^i.o zn^o^-^. 
T:^>'^7df>^. i/xx'fi/^. i/Xx^' 
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^^I'S^ zru\^)vm. -f yrDt:;ps. n-:r5^;i.S. ^vr5^;i,«, sec- 

'fV7^i^;i.a. •;7>x->;i/S. Y^)y^i.)^,^^ f v h y 7^«>;i.», 

2-bKD^i..fyrDir;i,S. 2 - 1 K D n - 2-tKD:^ 
S-l'vr^^;!.^. 2-t KD^i^-sec-r^;i,S. 2 - t h* d^s.- t e r 
t-7^;i.«, 2-t Kn^^i^—n-T^;!/*. 2 - t K o s e c -T' 5 
>vm. 2-tKD:^^>-tert-T^;US. 2 - t KD:^t.>f VT$;i.S. 2 
-t KD:^2.-n-^^i^;US, 2 - t Kn^i^i.^ o-.^i.;i,S. 2-th'D 

-:c5^;p^^p.>;i,S. 2-t: KD^i.y-;i,s^ 2 - t K n i^i.^- V y 
2 -t Kn:^i/7=i/;i.S. 2 - 1 KD:^i/^ V7^'>;i,». 2 - b K ni^i^tj? 

2-t KD^S.^^7U;i.S. 2-bKD:^^.^.J^.>;^^^ 2-bKD 
=^S->f Vh.Jx'>;i.». 2-bKD^i.5U;:^^;,.S^ 2 - b K D ^S>-tr5=-;i,S, 
2-bKn^ri.^V-b^;i.S. 2-bKD^i.;;^5^T.;;v^^ 2-\^Yu^i.^ 
^J7.y^T^))vm. 2-b KD^ri':tH';i.ft, 2 - b K n=^>>^^-;i.^^ 3_ 
^ H^e--2-bHD:^2.rDb;i.S. 3-aih:^t.-2-bKn:^i.7-Db;i. 
a. 3-rDb:t:^e.-2-bKD:^5.rDb;wS. 3 --f v b:^:^>>- 2 
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-b Kn^>>rni:;v». 3 -n-r h=¥i-- 2 - 1 Kn^e/rn 3- 

i[^i^rDli;wS. 3-t ert-rh^i^-2-bKD:Jr'>7-Dt;vS^ 3-n 
-T^;V';r^'>-2 -t b'odri/ra 3-s e c -T ^ ^W^r^^ri/- 2 - 

b h-nit-i/7-nb;i/*> 3 - t e r t -T 5 Ji/^^i^- 2 - b K d^S/Td b;^ 
3_.f VT^;i/:r^i^-2 -b Kn:3f i/7"Db;i/Sx 3 -n-^=JFS/;i/:i-^ 

nb;u»x 3-n — 2 - b KD:irS^rD b;vS. 3-n-:r^ 
2 -b Kndpi/rn tr;vSx 3- ( 2 -3^5^;W'^=^ i^^'V) :r=^i^- 
2 -b KD^i/rnb;vS. 3 - y -;V:r^'>- 2 - b K n^>> rn b;i/S. 3 
V y-;v:t=^'>- 2 - b Hndj^i^rn b;i/Ss 3 -5^i/;V:t=^S^ - 2 - b K 
□ ^i/rDb;wSs 3-'f vxi^>'V:r=3r>'- 2 -b KDdri'rn b;i/Sx 3-'!7 
>7^'>;i/:t:3f S/- 2 -b KodpS^rn 3 -7^ V)V:t^i^- 2 - b Kd 

ift/7-nb;vfi> 3-h';xi^;v:^-=^ri^-2-bKn#s^rab;i/S. s-^fv 
h yxi/;i':r=^'>- 2-b Kn^S'rn b;vg. 3-^ V T.'f-JV-t^i^- 2 -\i 
Kn:2f s/7'nb;v*x 3 --fe^;u:r^S^- 2 - b Fn:3pi/rn b;i/S. 3--fv 
^,^;v^dfi.-2-b KD^i/rnif;vS. 3 'J ;v^=5^i^- 2 - b h*o 
:^2/7'Db;i/Sx 3 --f 2 -b b-n^i^rn b;v»> 3- 

;V:^^i^-2 -b Kn^S^rDb;V*x 3 — ^'s;=.;w;r^i^- 2 -b h*n 
^ r D b ;va^ * # ff c: i: *^ t- # § o 

^Ji^. T>t-T^oM«l^. ^yxa'y-;i/T^>, i^x^y-;vT^>. 
y-')]^T^>. 2-T^y-2-pi5^;v- 1 -rn7W-;i/x 2-r^ 
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mm. p- ^')-:2-)vmM. ')y^mM. %m.m. mm 
mm. m.'&Tx^m.m. \^u^)]/^Kymmm(DMmm.mm(D^m^m\z^m^ 

•^x n^n^umv ')-<^r^]^^n^i;^2:,^mmmr-Qm7ti-^ztmizi:irt 

mh'j^r'^Yizmm^^. mmih^. nu^^i^Tjv^fv. x;}f:^i>T;i/*> 
^>i^)v:ji''y')v^s.m^'trzmzj^^i?^2^mmmmTX'm 

*fex t)V^^^i/)l&i!fiTK\'it^tltz^^TKym<Dmt>*)lZ. *;V5}f:Jri/ 

i^JHb. T)V^)]/it. b KD:^$^T;v^;Wb^fc{±3-T;H3^>>-2-b KD 
5o S;tx $e>{cco'^7-5^K^#<*nr;P3-;i/S^j|l5JSET184zkSi-&-r5C:i; 
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icv>^ c AMpm^B o%is^igs (I c 5 0) fix jiKr(D^*>\zvxm^^ti. 

t-«:fc)*.. B 1 6p<^y-^iilliaS 1 2 5t7'l/-Mwl5t$>fct) 1x10* 
cellslC59;S<fcaiw»§x 3 7 'C-^ 5 % C 0 2#STlw 4 8 ^^JgifrSo Jg#^s 
l^^fefct) linlCDSiMm (IfiImS"^*b:ftV^D-MEM^ife) -e?5tofeO*.x 
ImM 3 --f vr^;i/- 1 1 0 nM;<^y!t-f h$iJSlJ^ 
^J;tJf^![t^fb-&i^S®'{?®JgMET-'^trlSlJfil?*^ifeS l5H:fefeD lml«^ 
ijOUx 3 7°C-C 5^K-f >^i'^-b-r?»o ^ >^^^-V'^. ^Jfe^ru-b 

SS^Jc}^T"e3 O^'f >iri^— h braBflSf^^c AMP^ttai"ri)o 'T 

l^fefeD 9 Oml©4. 2M*^'fb;t7';':7A^?^^^Snb-tttai^S 

ipmLTzmmm^. 4•C^I:^3V^-C 12,000 rpmt- 1 O^P^^'^b^ 
(DcAMPS^ TBiotrak cAMP EIA System j (TVi^^ 

S-r. 0-3 2 0 0 f Miz:^i><t-5l-c AMP^gSS^^b. QBJ^v-fiJ'nr 
U-Mw 1 0 O/zl^oXnSo •oV^t•s 0. 0 5 MW^>'^ 7 T- (pH5. 
8. 0. 0 2%JSa.m. ^i^-fJPO . 0 1%I»^S<J^*) 2 0 0Atl«:NSB'i7:c;u 
(Non-specific Binding Well) ic. 1 0 0 >u 1 ^iT^ >e?'i7 3i;i/txnSo M 
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— h^. T^rcD^ j^)V^O . 0 1 M U 7 7'— (pH7. 5> 0. 0 5 

% rTween2 Oj 4 0 0 1 S^s^i^ 4 HiJt^tr e7 3^;i/f^iz:aofc 

rt/-b^'i;x;i/^ngp^TlRl^twL-CIS®±{c:flP< J;a{3L^?)l^<o 

1 5 0 Mi(Dmm&n^-r^x(D^3^j]/izm^. 15^3 o-c-e imMmt.^ 

t?>ci&tv^. lUmmi 0 0 Ml^4Mti0^3Lj]/i:imX. 4 5 0rLin© 

±iB?5Sl::tl#?.tifcl OnM p<^yt?->f hj^jm^^^V^Vlw J; i) c AMP^^ 
l3*tt§Sttfe<b-^«3©5 0%ES«m^nM#^4T-SLfcJl^CD1iS^fe^ c AMP 

ii4 5o%is*^g]^ (IC5 0) t^m-t^o 

2t:^qao c AMPM^S 0%ES#]S (IC50) **100 nMJUT'e&S;»i 
^fes *^«lOcAMPS^5 0%ll*Sg (I C5 0) 0 OnMJiiTt- 

?)c Z:®^-^. cAMPS^S 0%iaSJgS (I C 5 0) 0 OnMJiJLT-Cfe 
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AMPULS 0%m.mmm (I C5 O) Ifi lO OnMlJXTt-fe^^^ hp] 
'Pi3i< i:*-a*fel± CAMPED 5 0%IS«iie (IC50) ifi 1 Q 0 nMiiX 

izj5isb?>m^tLxm'^o . 0 i~i os:m%t?x $f^u<{io. i~5as%^ 
^I^■rs©*^.kv^c *^^©jaiit^ffl^-N©ifi'^Mi: uxti. o . 01-50 
mM%-ex $f^b<{io. i%~2 osM%WA^ii^"e$)'So 0. oims% 

MPM^5 0%IS^^g (IC50) *siOO nMlUT-eS)^^ ^y+J-'f h*!l^ 

fii^^^mxmija-r^ztifix^^o -mz<tmm$> ^^^it^m^mmizmm^n 
x\,^^m.^ti.xit. m^mn. ^mm&.M. mm. umm. M^'^mm. nn^ 
mm. {^^mw) > ^mm. mn. ^<j>ik(D^m^^m^m-f^zhi^x^^o 
«flttJiMi:LT{±. mmmmm(ommn. ^yu^^oni^^. ^^i^^-o^ 
©i^{b*^> -^^^ j-)vm(DnmT)vu-)\^m. 7.7'T^)ymm(D-mmMmm.. 

l1^ffl?Stt«iib-r{i. r-;r>#MTS14?(ys *f-:t>#®tSi4^Jx m^^M^ 
^4^J^ ^^^:r>^ffiTS<4jl'J. a<b • Rr?g<b^J^*^{fSCi:dsttSo 
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mm^^ :tyi^mm^m. m^m^s^mm. ^a^mcDJ^m^m. yk^^mi-f^^ni 

^ > ^© ^^j^lS^^Yb-^^x :^)i^^^^i^^9-)v-\z)vu —xmc[)^sSiM^^it'^ 

• A»J9)5^Kr±^j. ^jfpRs^i^Js mmmmM. tfir- • i-^^^j. Mntk<tm. 
m^^. m^L^. n^^. *r-ir;w. :^T^;)v^<Dm^i3^nm-^h^z. 
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^)]/. iy-^yy—^ ^7'U>>^s ^TZl>y^^ i^3± — -. 3L±^JV. — 

m. mmm. m%Ms &mm^m. Bmi>'fw±m. ^m^^&m. • B%nmm^ 

3. J; A* "C^ So 

^{c^BJOpt ^yit-f hjpj^:1^;i'^ >IS*SiJJ±s ^igES^J^x ^SSE^^lte 
lags iw J: « M©J«9 S a fiti i: b T ffl V ^ S z: i: As-e t S o 

(ia®©1S#*i5i^) 

Ji^Toll^(B^^^3^5v^Tx iS'&s(iSM%T-^bx 
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^B&0l 1 : D - 1 -N al-Arg-LeuNHj 

Boc-Arg (Z^) (5gx 9. 22mmol) ^^^-fb^ ^ U- > 7 5 m 1 
^^t^J^fT> ^m^:^JV^^V^ (1. 77g. 9. 22ininol). 

HOBt (1 -t HD:^r$/-<>^.^^ 1. 25g. 9. 22inino 

1) SSn;lfco ^d^. L euNH2lg^ii ( 1 . 6 1 9 . 6 Smmo 1) *j 
^VhV:i^9-JVT^> (1 . 9 1 g. 18. 9mmo 1) CD^ib ^ 9- \y > mWi 7 

Boc-Arg (ZO -LeuNHz (5. 8g. 8. 86mmol) ^mtzc 
f#*»iXfeBo c-Arg (Z2) -LeuNH2 (2 g. 3. ImmoD^h 
U 7;i/:rDi^^l Oml-r-Ma-rsz:i:{zJ:D Ar g (Z2) -LeuNHa (1. 
2 8g. 2. 3mmo 1) SIffeo ».iz^ m^titzAr g (Z2) -LeuNH* 
(1. 28g. 2. Smmol) i:Z-D-l-Nal (0. 8 0 3 g. 2. 3 
mmol) <&PfiltlbT^-&^-&Z-D- 1 -Na 1-Ar g (Z2) -LeuN 
H2 (1. 63 g. 1. 84mmol) ^mtzo mz, mi^tlTzZ-D- 1 - Na 
l-Arg(Z2)-LeuNH2(l. 63g. 1. 8 4 mm o 1) 
;H 0 0 Oml{w^«S$-&. ^'^7i^'!7Aj^^M^TT-il5c^SC:i:{3j;DD - 1 
-Na 1-Ar g-L euNH2 (0. 8 0 g. 1. eSmmol) ^mtzo 

'&JS08 2 :D--2-Nal-Arg-LeuNH2 

Z-D- 1 -Na l®#tj'3{3Z-D-2-Na 1 ^ffl v^:^^J^i^{i-^J5g^»| 1 
I^«|{c:LTD- 2 -Nal-Arg-Le uNHz^ff^^co 

-^JSfe^^l 3 ; L-l-Nal-Arg-LeuNH2 

Z-D- 1 -Na 10§t>t)t3Z-L - 1 -Na 1 ^mi^fzHJi^it^mm 1 ^ 
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mmzLXL - 1 -Na 1 - Ar g-L e uNH2^£^§feo 

^^mA : L-2-Nal-Arg-LeuNH2 

Z-D- 1 - Na l<D#fc»)l::Z-L - 2 - Na l^fflV^fe^^^^^{i'&^^ 1 t 
mmzLXL-2 -Na 1 - A r g - L e uNH2$^#fco 

±B^^mxmi^tirzih^m(D^x7.^^ V )\y (esi-ms) cD^m^TiB 















D-l-Nal-Arg-LeuNHz 


4 8 3 


4 8 4 




D-2-Nal-Arg-LeuNH2 


4 8 3 


4 8 4 




L- 1 -Na 1 -Ar g-L e uNHz 


4 8 3 


4 8 4 




L- 2 -Na 1 -Ar g-L e uNHz 


4 8 3 


4 8 4 



mmm i : c ampm^ 5 o %is»^s ( i c 5 0 ) ©as^ 

%\zmMLT::cAMPm^5 0%mmm^ (IC5 0) (DM^mzm^X. T 
Bim2m\ztim(Dmm. ttat^^. D-l-Nal-Ar g-LeuNHz^ D- 
2-Nal-Arg-LeuNH2. L-l-Nal-Arg-LeuNH243J: 
^;fD-T^p-A^g-LeuNH2^30V^t:s -en-^n® I C5 O^SO^Lfeo 

® c A M P ±#f^M 13 RHS b fc o 
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5 0 %mm}&m 

{ I C 5 0 X nM) 


U X IN cL X JTXl, 3 C LilN Xi.2 


^ A n 

\J *x KJ 


D~2-Nal-Arg-LeuNH2 


4 2 


L-l-Nal-Arg-LeuNH2 


4 7 0 


D-T r p-Ar g-L e uNHz 


2 3 0 



*rg!clilil^lw$) ^ b h ^ 7 >' ■9-'f h ^ h U r >i!!l31 L> rMedium 154sj ( ^ 

"y^^^m. JtJiB^A D (HMGS)) izxi. 5 X 1 0 6^rb- hfc^aufeo 

3 7'C-e5%C02^ggom®*"::^>f ^^i-^-^S'T-^^Lfco 1 B^. HBS 
(Hepes Buffer Sa.line)T! V >:x^n\>^^m^ tmcdBISSj i^fitl^itm. -Oi^ 
a.U>. b-FGF. h7>xy 3lV>. 43«fcUf b3 7iD-;i/^:fr) iZ^mb. 
$e>JC2 BP^^aUfeo HS^J (teilfb^^) &2 0 0>aM. 2 0/iM^fc{i2 
>uM©igStw:Q:S J;^ rMCDB153j (";7i^JJ&i^jfllti, ^>i^iLU>x b-FGF. 

ISUx 6;?tru-bic^jnufeo Sfc. llfi^RlS^^IDL^v^ tmcdbissj («i7S^fl& 
ilJfiirf. -fVS/iU^, b-FGF. h^>;:i7 3i U >^*<fctrhrr7iD— 

^) +pi7yif>r hmwi-!t-^)\^'E>. ^^xf TMCDBissj i^i^^Eskms -r>i/a. 

U>. b-FGF. h^>;^7a: ij >43a:Uf h=i7iD-;i/^;S) (ndi-a^^'Kzr 
h*,|^l^{3^SLfeo 2B«llc2Iel, ±iHIIS^PJ'^^ tmcdbISSj (e/i^if&il 

1 IilB®lie^fiJ^Jn^. 6 BB^3p<^^:>:^fi£«I$^J3!a^®5|^S^^ofeo -T^ft 

Saietx 1/5M NaOH 2 3 0 a 1 ;£^Sn 1/Tp< ^ y •If^' h F«3©^ 
^Jg^bfeo (2 0 0// 1) ^v>f iJ'nru-h 'J-:5^- (4 7 5n 
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m) ©Abs m^m) -^Mbfco ^mh^^<D;i7=^>m^nm^it. ria^ 
(1) izj^*)wmvtzo mm^Tumsmiz^^To 

^^-y^^nm^ (%) 

= { 1 -(Ai-A3)/(A2-A3)} X 1 0 0 (1) 
A 1 : ^mt^mRX^M S H i: 4» izmtumcD 4 7 5 nmOiS^g 
A2 i^mt-^m^mta. MSH^iP^©4 7 5nni©i&^g 
A3 : ^m^t-^^RXJ^MSHfbiZ^mtianGyA 7 5 nmORS^fit 





(x/M) 


(%) 


D- 1 -Na l-Ar g-LeuNHz 


2 0 


4 3 


2 0 0 


5 2 


D-2-Nal-Ars-LeuNH2 


2 


4 9 


2 0 


5 1 


2 0 0 


7 0 


L- 1 -N a 1 - Ar g- L euNH2 


2 0 


8 


2" do' 1 


2 8 


D-Trp-Arg-Le uNHz 


2 0 


2 4 


2 0 0 


5 7 



2|s:^^®D - 2 - Na l-Ar g-L euNH2i5cttJf@i»]©^^>'-t?--f VM^ 
:l^;i'^>i®S^J-C-&^D-T r p-Ar g-L e uNH^^30V^Ts 0 . 1% 
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^^mt:m^ly. 4•Ct:^3V^■C 6 *»^^^#Ux «eoSS^APHA(Americaii 
Public Healthy Association)^®^ipfii:J±©[t- J: t), U^^^i^^ 







«e©M(APHA^SpS) 




D- 2 -Na 1 -Ar g- L euNHz 


2 0 




D-Trp-Arg-LeuNHz 


2 0 0 



mAmiZ^T^^lz, *^B^®D-2-Nal-Ar g-LeuNH2{i. AP 

-eSSD-T r p-Ar g-L e uNH2{i. AP H A^A^ 2 0 0 "T-Jfe !3 . 
:*:§V^o 3.nj:D*%W®D-2-Nal-Arg-LeuNH2{±. ^0)5:^^ 

M,mm4 : ^{*:t43W^^ ^y-y-'f hjWS^^;!'^ «y 

1 . **fe^b^^ 

D- 2 -Na 1 -Ar g-L e uNHa (50mM 5 0%:i^^ —Jlikizxm 
m) :te«fct;fD-T r p-A r g- L e uNH2 ( 5 0 mM 5 0 %3i^5' y — 

2. wmwjm 

3 . h©$(l^ 
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"^^ti^^ViJ^ tthRIVE MOD 
EL 6 0 0 0 AD J (MBS^f^mM) i5«tUf r;l^-A>''?'J*>-lr^ 5 ^ E 
R722j (Nationally) St/^m^i^ x-^'^- TDuallSOOAC 
/RCj (BRAUNM) S:ffiV^■Ci^ 3 c mx 3 c mO®aS{J{JiE:^Blw5&!l% 

J; SPSSHjisi^-e-sziiis ^7—^y.Y')^v\^y^i nm^ 

i852cmx2 c m©®«(Z)^SM?£*fi«7^-r rscotch 313 
Dj (3 MM) x-r;^ h U l^>^^^^T^cofco 

5. ^^^m(Dm^ 

ffliMi3^:?FLfeo ^>fp«x rt^>yhv>j (G I L SONM) Sfflv^■rt;-^ 
■b->r;W{ix lBlls]> 1 0/xlSm^©g5(at-^^bfe (5 B^) o 

zm im^^v'^:^) . 1 ojui^MBBm (^~^) ^^bfc (251f^) « 

1 3 2111 (^:teJ;tJf;$';&) . 1 0 ul^MSUm C^-^) ^^Lfe (4 0 B 
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fe»'fb-&t;T!fe5D-2 - Na 1 - Arg-LeuNH2 ($>^ V^{iD - T r p - 
Arg-LeuNHz) SM^U^Co ^^^,^SJJ^T^/^A-6 5 0 

6. m^^wmm 

f^f^nmmit. h U trv^^^fr-^JtB*^?. 5 Bi^iitt^^ IBl 

il^ 5i3Br^ (^Hx zlclS*5J:ZJf^ll) ^ -^H-e 6 [i^frofco 

m^Ltz (^^^j^lt^S '"x^Wx'b'f M-DMR- 8 0?Bj ( ^ U ;i/ • -9- 

ruvR-3 05/365 - D(n)j ^) -ij )v - -t^r^-f ) izxm^i.xm 

7. fpffi 

Wfliiii. ItIF^I^ 1-2®. ^^aHfetf rcM- 2 0 0 2 J ( $ y ^l/^*?^) 13 

7 6#lzBI?g,^W^M^ (C I E) lwi;V%TM*S'fb$n. a*^3:^3V^T^» J I S 
(J IS Z 8 7 2 9) T-0gffl$nTV%-So 

^m^&^iiS 1 tw^fc El^w^5V^-rs i^llllttD-2-Nal-Ar g-Le 
UNH2 (^fcttD-T r p - Ar g-L e uNHa) L * 

Lfeo mmiiBm^mio-ro m^mmmnTB^nmrnn^oBEtLrzo al* 
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z(Dmm^^. c AMPm^B oxmmm^ d c 5 o) i o o nMJUTt* 

fes^^y-ti-'f h$ijgS[*;i/^ > nates Wt-Sfb-^^ fix ^l^®^#:t3^LT^ 



^ 5 ^ : M s H mmmmmmm 





MSH 

mmm 








D-l-Nal-Arg- 
LeuNHi 


B 


B 






D-2-NaI-Arg-- 
LeuNH2 


A 


A 


A 


0 


L-l-Nal-Arg- 
LeuNHa 


B 


B 






D-Trp— Arg— 
LeuNH2 


B 


B 


C 


X 



(DMSHRaSSB: 



1 0 0 nM JJlT 
1 0 1 ~ 1 0 0 0 nM 
1 0 0 1 nM iiX± 



1-1 0>aM 
1 I'^l 0 0/zM 
1 0 luM iik± 



(APHA^^Jpfe) 
2 OJUT 
2 1-10 0 
1 0 1 JU± 



A 
B 

c 



A 
B 
C 



A 
B 
C 
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D-2-Nal-Arg-LeuNH2 


10 












20 






19 






1 

1. 




mnm 2 : 






D— 2— Na 1— Ar er— T.pnN"Ro 


n 1 






2.0 










m^m 3 : 




SM% 


N— 7 "i^D-f ;i/-D- 2 -N a 1 -A r g- 


LeuNH2 


1.0 






20.0 






15.0 






6.0 






3.0 






5.0 






5.0 


mu 






mm 




mm 


mmm 




1 
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i2'a-0!l4 : ^ U— A 






1.0 




i.U 




9 n 


-rff 1) -7*- dfc. -r ^ 1 > '^y ^ O t\ ^-f^ ^ lly -r — lly 


•5 n 
o«U 


7 "7 ^ "P^ 1 ) y Sft /f 1 1 11 11 ^ 






10.0 


-e^ y — 


6.0 




4.0 


"7 -7 > 


9.0 




6.0 


Uji^U 3— 1 5 0 0) 


4.0 




Mm. 




Mm 







U^m 5 : ^ U— A fiM% 



D-2-Nal-Arg-LeuOEt 


1.0 




1.0 




2.0 




3.0 




2.0 




10,0 




6.0 




4.0 




9.0 


1, 3 -^^u>^u ;i/ 


6.0 


;l^«Jx5^l/>i/'Un-;K 1 5 0 0) 


4.0 




mm. 




MM 
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D-l-Nal-Arg-LeuNH2 


2.0 




0.1 




0.5 


•7-fe U > 


2.0 




1.0 




1.0 




2.0 


■fe 1$' y — ;!/ 


1.0 




6.0 


* ;i/ tf ;i/ * U x' — 


0.5 


1, 3 y n— 


4.0 




5.0 






mm 


mm 









mm% 


N-T-fef^;i/-D- 1 -Na 1 -Ar g-L euNHz 


0.1 




12.0 




50.0 




10.0 


;K4 0 0) 


5.0 




5.0 




10.0 


mmm 


Mm 


mm 


ms. 
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m^m 8 : mnm 




D-2-Nal-Arg-LeuNH2 


0.5 




5.0 


#iJai5^l/>^7';n~;K4 0 0) 


5.0 




10.0 




0.5 




0.5 




0.2 




1.0 




0.5 




0.5 




0.2 


i^Kd 1-a - hn7xn— ;u 


0.2 




mm. 




mm 


l«V lai^ ' 1 






Mr* 


E'&M 9 : y ^ 


mm% 


L- 1 -Nal-Ar g-LeuNHa 


3.0 




15.0 




5.0 


1 , 3 -:^^L/>^Un-;i/ 


5.0 


— ;i/ 


12.0 




0.5 




mm 


mm 


mm 


mmm 


mm 
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iB-^«f!l 1 0 : yyl^y — S/3> 




N— -7 »>n-< L— 1 — N a 1 — A r g — L e uNHa 


5.0 




10.0 




3.5 


if ^) ■=!—)]/ 


3.0 


X% >^ > ^ 


9.0 




24.0 




42.0 




3.0 




mm 






' A /M 4 4 JLH" ^ikl 

la-^^ai 1 1 : i^:^)^ 




T ^ XT 1 A T XT TT 

L— 1-Nal-Arg — LeuNHz 


0.5 


N - 7 "i? n ^ 5 h >; y — 5 >ig 


25.0 




5.0 




5.0 




3.0 




mm 




mm 
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1. TiB-flssc (1) 'em:sn^zii^nmiLTi>i-y=}^)\^m^mT^i^^ 

R' R* R' 

Ar-fX'-C-)^ C-N-C-X^-C-R* (1) 

I II I II 

R« O R* O 

it. ■?^^■enM^z:{::;^fc^M^Sfc{i©ife»S*LT^^r*ct^^J^^/^^l& 1-6 

T^y^offioms T^^Sx ^^t-s^^^I/S. ^mM^^lfc i - 6 

oTxt^yTji^^jvm. ^f^m'^m. i ~ 6 ©ems t < it^t^o ^T-i^ y t;!/ 
^fett^^ii^^igc 1 ~ 6<DT)v^ 1/ . ©gist Lxumm'i'm. i ~ e oiSM 

X'ttx b«:v^ A^^fctt^llM^gSC 1 - 6 ©E^Sb < (i^iig©T;v=^r u >m 
R»{i. TK^H^Sfcti-NHYS. YJizk^ll^^x ^^M^^^ 2 ~ 2 2 ©T 
S/^l/ftx ]Klgli^Scl'-2 2©T;i/dr;vS, j^^ll^|gcl'>'2 2©b h'n:^S/T 

- 2 -h h*ndes/rnt:;vs?&. nfi. 0 l ©Mt!c=£> -ebTR'ti. Ti2 

-js^ (2) -cs^nsss^fo 

R' 

-XMC-C-X«->»r R' (2) 
I II 
R» O 

^4>s XMix -O-Sfctt-NR'"-^. XMix - 0 - ^fcli-NR ^ ^- 
R'ti. Tk^^^. T^y^©«amtfcf±jK^JI^ifcl~6©fimSb<{i^llS 
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-^2 2<DTi^}Vm. 2<liT)V:ir)Vm. ^^Jl^=^i!cl - 2 2 ® t 

■To ) 

2. -j^^C (1) OArifil-i-v^)V&Xit2-i-7^JVmX'. R\ R' 

^i^Txymoommx'. x'ifiy-^vy-Q. X^HfiW^-^T. R'A^-NHYt?. Y 

M3^JP^!&1~2 2ffit KD^i^T;v^;vS^fe{is ^^lp^=^i!i i ~ 2 2®t;i/ 
3dps/S^:St-^ 3 -T;1/ii^S/-2 -t Kn:3pj/rni^;i/»-C. ni^ix-. R* 
(2) -C^^n-SS-C^)!). (2) CDX'*s-0-Sfc(i-NH- 

m^s mmm^m.2-'2 2(DTi^}v&. ^mM^sji~2 26dt;w^;w*. 

ll^lScl-'2 2cDt Kn^$x7';i'^;i^^> ^fc{±i^^JM^ife 1 - 2 2®t;i/3^ 

3. -iK:^ (1) T!^$nS^rf-h'^»f*:*SD- 1 -:^7^;^T7::l;^- 
Ars-LeuNH2x D - 2 -:?-7 A r g - L e uN H 2 . L 
- 1 Ar g-L e uNH 2 tfcfiL- 2 7 — 
;^-Ar g-L euNH2T!$»i»c:J:S^mi:-r*^^3Si 2IBi^(D^7- 
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5 . c AMP^^S 0 %mmi&m. (ICSO) A^IOO nMJJtT-^&*^^ 

«n5'j^^< i:*.-@sfe{iif*]S4-7ov^Tnipici3«©p<^y-y-'i' h$yin 
* > ISM © 0? < i: * -@ * *^b£^ b T -r 5 ci h $ t -r -5 
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- D-2-N8UArg.Leu-NHj 

(iOniM)ig^ 

■ D-Trp-Arg-Leu-NHj 



(11=5. w^m.) 

* -0-) = L * fit ( D-2-Nal-Arg-Leu-NHjS8=fir) — L * OC^y—Jl^M^ 

A\- * file = L ♦ fit ( D-Tip.Arg.L«i.NHjigtr) - L * fllC x^y— ;u^^j ) 
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